Introduction
Between 1990 and 2013, the maternal mortality rate decreased 45% globally, with the highest reduction in Eastern Asia (65%) and Southern Asia (64%). its target for 2015, which was 134/100,000 live births [1, 2] . Apart from the remaining constraints such as poverty, low education and disparities in access to health-care services, domestic violence (Dv) is an indirect cause of death and disability among pregnant women [3] .
According to the world health Organization study conducted across 10 countries, the prevalence of women who are subject to physical violence during pregnancy ranges from 1% in japan to 28% in Peru [4] . Dv affects women's and children's health, as it has been associated with intentional self-harm, delayed prenatal care, bleeding during pregnancy, miscarriage, premature labour, low birth weight and foetal trauma [5] .
the Nepal ministry of law and justice has defined Dv as: 'Any physical, mental, sexual, or economic harm perpetrated by one person on another with whom he or she has a family relationship, including acts of reprimand or emotional harm' [6] . the Nepal Demographic health Survey (NDhS) of 2011 reported that out of 2982 women who had ever been pregnant, 6% had experienced Dv during pregnancy [7] . the Nepal maternal mortality Study of 2008/2009 identified family issues as one of the reasons women commit suicide during pregnancy [8] .
In developing countries such as Nepal, being young, being multiparous, having no or little education, having a husband with no or little education, having an unemployed husband, having a familial preference for a male child, living in an extended family and having a minority ethnic background increases a woman's risk of Dv during pregnancy [9, 10] . In such countries, antenatal care (ANc) may provide an opportunity to identify survivors of Dv [11] . If healthcare personnel are able to identify women who are exposed to Dv, they will be able to provide immediate and ongoing care, address associated health problems and offer suggestions that might prevent the reoccurrence of violence [12, 13] . Although the current public policies in Nepal have addressed Dv as a public health issue, systematic assessment of Dv has not been integrated into ANc [14] .
Aims the primary aims of this study were to assess the prevalence of Dv among pregnant women and to determine which factors were associated with an increased risk of Dv. the secondary aims were to investigate disclosure of Dv by women to healthcare personnel and to assess whether health-care personnel had asked women about their experience of Dv.
Method
the baseline data from a cohort study were used for this cross-sectional study. Pregnant women were recruited from two private hospitals in Nepal: Dhulikhel hospital (Dh) and Kathmandu medical college (Kmc). Dh is a community tertiary centre situated in Dhulikhel, east of Kathmandu, while Kmc is located in central Kathmandu. At Dh, routine ANc for low-risk women is provided by midwives, while high-risk and complicated pregnancies are referred to obstetricians. At Kmc, all ANc is provided by obstetricians and general physicians.
Pregnant women were consecutively recruited when their pregnancies were between 12 and 28 weeks of gestation. Pregnant women who attended ANc with an emergency condition, had insufficient Nepali to answer the questionnaire or had a hearing impairment were excluded from the study. the study period in both hospitals was from August 2014 to November 2015 (Supplementary figure S1). Data collection was stopped temporarily due to the earthquake in Nepal on 25 April 2015. the study was resumed at both sites in the first week of june 2015.
A color-coded Audio computer-Assisted SelfInterview (c-AcASI) was used to interview the women. c-AcASI is a data-collecting tool used in research involving potentially sensitive or stigmatising issues such as sexually transmitted diseases, sexual behaviour and intimate partner relationships [15] . the five-item Abuse Assessment Screen (AAS) was translated and modified to assess Dv [16] . Questions about frequency of Dv were added to all five items, and a question about whom the women were afraid of was included (Supplementary table S1 ). Before the final data collection, an informal pilot was conducted among 10 women. their comments prompted us to change the order of two questions and to adjust the response options regarding the perpetrator. Data from the pilot were not included in the final data set.
DV variables
women who responded positively to the question that asked whether they feared anyone in their family were categorised as having fear. women who reported having experienced physical, emotional or sexual violence were classified as having been exposed to violence. women reporting fear, but no violence, were classified as having experienced fear only. finally, women reporting violence, but no fear, were classified as having been exposed to violence only. women who reported having experienced fear, violence or both were considered to have experienced any forms of Dv (figure 1). the comparison category was women not reporting any Dv. women in this category had a negative response to all five items on the AAS. the women could report violence as having happened during their lifetime, within the last year and/or during their current pregnancy. they could indicate that the perpetrator or perpetrators were their husband, ex-husband, mother-in-law, father-in-law or other in-laws (brother-in-law, sister-in-law) according to their family structure.
All women were asked whether any health-care personnel had ever asked them about Dv. In addition, women who reported Dv were asked whether they had, at any time, spontaneously disclosed their experience to any health-care personnel.
Sociodemographic variables
Data on sociodemographic characteristics (women, husband and family/community) were collected. Income for both the woman and her husband was categorised according to a study from India [17] : low income (<uS$73.70 per month), middle income (uS$73.70-146.50 per month) and high income (>uS$146.50 per month). women who reported having their own income were asked if they could decide how to use it. the women were then sorted into three groups: 'no income', 'income, no autonomy' or 'income and autonomy'. women who were pregnant for the first time and did not have a history of stillbirth or abortion were defined as 'nulliparous', while those who had children and/or a history of stillbirth, abortion or both were defined as 'multiparous'. the women were also categorised based on caste/ethnicity: Dalits and religious minorities; disadvantaged janajati and the disadvantaged group from terai; advantaged janajati; and upper caste.
Ethics
this study was approved by the Regional Ethical committee (REK; 2014/146/REK sør-øst c) in Norway and the Nepal health Research council (NhRc; Reg.no.08/2014). Due to low literacy in the area, verbal instead of written informed consent was obtained from the participating women. to ensure safety, the study was introduced as research on pregnancy and women's reporductive health. two qualified research assistants, along with the first and second authors, recruited participants and supervised the interviews. All women were provided with a visiting card with information about safe shelter and one-stop crisis management centres, irrespective of whether they had experienced Dv.
Statistical analyses
After the data were checked for entry errors, repeat measures, outliers and missing information, descriptive analysis was performed to assess the prevalence of Dv in the two hospitals (Dh and Kmc). likewise, the difference between fear only and violence and sociodemographic characteristics, as well as before and after the earthquake, was also investigated. multiple logistic figure 1. venn diagram illustrating the co-occurrence of domestic violence and fear of someone in the family among women attending routine antenatal clinic in two hospitals in Nepal. regression analysis was performed, including a priori selected covariates based on the literature. Only women with complete information were included in the three models. Precision was measured using 95% confidence intervals (cI) in the regression models. for categorical variables in cross-tables, a p-value was estimated from a chi-square test. A p-value of <0.05 was considered statistically significant. IBm SPSS Statistics for windows v22 (IBm corp., Armonk, Ny) was used for analysis.
results

Sample
the flow chart gives an overview of the recruitment process (Supplementary figure S1). Of the eligible women invited (n=2132), 76 women declined to participate, six were excluded because they had insufficient Nepali to complete the questionnaire and 24 withdrew from the study after completing only a few questions. Of the 2026 women who completed the questionnaire, 22 women were excluded due to missing data: seven were missing information on age, four had missing information on all five items of the AAS and 11 were <12 weeks or >28 weeks pregnant. the final sample consisted of 2004 women (Supplementary figure S1).
Prevalence of DV
four hundred and twenty-one (21%) women reported having experienced any forms of Dv (table I) . two hundred and fifty-one (12.5%) women reported fear only. Seventy-two (3.6%) women reported violence only. Ninety-eight (4.9%) women reported both violence and fear (figure 1). few (1.6%) women reported physical violence during pregnancy (table I) . women were more likely to report fear than violence after the earthquake compared to before it (table II) .
many women who had experienced Dv in the previous year continued to be subject to it during their current pregnancy. Of the 63 women who reported physical violence during the previous year, 20 (31.7%) reported physical violence continuing during their current pregnancy. Of the 23 women reporting sexual violence in the previous year, 9 (39.1%) women reported that sexual violence continued during pregnancy.
Perpetrators less than half the women (178/421; 42.2%) reported the perpetrator of the violence they experienced. the majority of the women (92/94; 97.9%) living in a nuclear family identified their current husband as the perpetrator. however, most of those who lived in an extended family (64/84; 76.2%) identified their inlaws as the perpetrators.
Enquiry and disclosure of DV (data not shown)
A minority (17.7%) of the women in this study had ever been asked about Dv by health-care personnel. Of the 421 women who reported having experienced Dv, 40 (9.5%) reported that they had disclosed their experience to health-care personnel.
Associated factors for DV
women with a low socio-economic position (i.e. no education, no income, having income with no autonomy to use their income or a member of a disadvantaged ethnic group) were more likely to report Dv compared to women with a higher socio-economic position (table II) . In table Iv, the analysis was restricted to women reporting both violence and fear. with the exception of being multiparous, this analysis confirmed the results from table III.
Discussion
twenty one per cent of the pregnant women attending routine ANc reported having experienced Dv. few had been asked by health-care personnel whether they had experienced Dv. husbands were the most commonly reported perpetrators. Being young and holding a low socio-economic position increased the risk of Dv.
In Nepal, as has been the custom throughout generations, women leave home when they marry and move into their husband's house. In most of the cases, they live in an extended family. thus, women usually have little power in the new household. As a result, they may be more vulnerable to various forms of Dv [18] . having to live with their new husband's family may create fear, irrespective of violence, because daughters-in-law are expected to be submissive. therefore, 'being afraid of someone in the family' in a Nepali context may either reflect the power imbalance between women and their husbands or their husbands' families, or it might be due to having experienced Dv [19] . the majority of women who reported any forms of Dv in this study reported fear of someone in their family. to avoid misclassification because of fear, it was considered as a form of Dv. the classification of this study agrees with a study done in lebanon, which defined a woman's fear of her husband as emotional abuse [20] . further research is needed to understand what it is women in Nepal mean when they report fear of someone in the family. In Nepal, Dv is considered a normal sociocultural phenomenon. women might be less inclined to report it, which may be why a lower prevalence was found in this study of physical violence during pregnancy (1.6%) than was found by the NDhS (6%) [7] . cultural factors may also be an important determinant, particularly concerning Dv carried out by an intimate partner. Devries et al. reported that in countries with high levels of severe Dv, women do not necessarily report high levels of Dv during pregnancy [21] . Another possible explanation for the low prevalence during pregnancy is that abused women may be less likely to attend ANc model 1: adjusted for individual characteristics of women and study site; model 2: adjusted for study site, women's age, women's education, having income of their own and the autonomy to use it, parity and husband's age and education; model 3: study site, women's characteristics in model 2 and family structure, geographical settings and caste/ethnicity. a Among pregnant women with complete case information (n=1906). OR, odds ratio; cOR, crude odds ratio; aOR, Adjusted odds ratio; cI, confidence interval. [22] . It is assumed that identification of Dv increases with repeated interviews [11] . In this study, women were interviewed only once in their pregnancy. finally, women may have believed 'no' to be the socially desirable response when asked whether they had experienced Dv, leading to lower reported numbers. Both spontaneous disclosure of Dv to health-care personnel and health-care personnel enquiries regarding Dv were low in this study. this is in agreement with other studies conducted in industrialised settings [23, 24] . A qualitative study done in Kathmandu among women who experienced Dv during pregnancy and utilised ANc reported that women concealed Dv because of the negative attitude of health-care personnel and the lack of support they had expected to receive through ANc [25] . the same study revealed that women preferred health-care personnel to ask them about Dv. Abramsky et al. found that employed women with an unemployed partner were at higher risk of intimate partner violence [26] . while this study found that women who had income but did not have the autonomy to use it were significantly more likely to report Dv, the analysis in this study did not include the husband's income because of large amount of missing information. further research is needed to assess how increased employment and status among women in Nepal may influence their risk of Dv.
this study found an association between Dv and young women. Devries et al. suggested that such an association could be because younger women are less prone to recall bias than older women [21] . In addition, this study also found an association between women with little or no education with Dv, which is consistent with the findings from other study done in Nepal [27] .
In contrast to this study, having a husband with lower education has been associated with Dv in one study in India [11] and one recently conducted among pregnant women in an urban area in Nepal [27] . the lack of this association in this study could be because most of the women reported their husbands to have higher education. furthermore, this study found an association between being multiparous and both violence and fear. Although the associations differed between the models, being multiparous could be one of the factors that increases the odds of Dv among pregnant women. Another possible explanation for such an association could the precision in definition of the violence used for the regression analysis (table Iv) .
Strengths and limitations
A larger sample size, inclusion of women from all sociodemographic and cultural groups and attending routine ANc from two different hospitals in Nepal are the strengths of this study.
A standardised tool (the AAS) was used for this study to measure the prevalence of Dv. It was translated from English to Nepali, back-translated into Nepali and piloted in a Nepali setting. Although AAS does not have a broad spectrum of questions related to emotional violence, it has a broad conceptualisation of physical violence during pregnancy, and so potentially represents an important tool for the obstetric population [16] .
this was the first study to employ c-AcASI for data collection. the use of such technology ensured participant privacy and confidentiality, facilitating disclosure of Dv. however, one of the limitations of this study that must be acknowledged is that there is no estimate of the formal validation for c-AcASI in a Nepali context.
As with all self-reported studies on Dv, we have relied on subjective reported events, not on objective observed measures. Information on associated factors, such as family structure and spousal income, was also based on the women's reports. Other methods, such as using registries, may have yielded a different pattern. moreover, sociodemographic characteristics are only proxies of potential underlying causal factors. the cross-sectional design of this study limits the potential to draw any conclusion of causality of the findings [28] .
As pregnant women in Nepal commonly experience Dv, there is a need to develop and assess interventions that reduce its prevalence and consequences. there is also a need to provide training to health-care personnel who are providing ANc in order to identify and assist women who have experienced Dv. conclusions this study from Nepal has found that 21% of women reported having experienced Dv. few women reported physical violence during pregnancy. the findings from this study suggest that enquiry by health-care personnel could increase disclosure. few women disclosed about their experience of Dv. furthermore, this study emphasises the importance of routine screening, which may provide an opportunity for providers of ANc in Nepal to assist survivors of Dv.
